A 47-year-old womanwith heterozygous Fabry's disease with pre-excitation syndrome has been followed up for 15 years. Diagnosis was confirmed by the typical electron microscopic feature of the endomyocardial specimen and a decreased plasma oc-galactosidase activity. As the disease progressed, the interventricular septum thickened from ll to 17 mmas measured by echocardiography, while the AHinterval was prolonged from 80 to 140 msec. In Fabry's disease, the PR interval has been reported to be variable from short PR to AVblock. Therefore, this case maybe helpful to understand the time course in the AVconduction abnormalities with the progression of Fabry's disease. (Internal Medicine 38: 476-481, 1999) 
Introduction
Fabry's disease is an X-linked recessive genetic disorder resulting from deficient activity of the lysosomal hydrolase agalactosidase A (1-3). The enzymatic defect leads to the progressive accumulation of neural glycosphingolipids in the lysosomes of vascular endothelial and smoothmuscle cells throughout the body, particularly in the skin, kidney, nervous system, eye, and heart. Classically affected males suffer from acroparesthesias, hypohidrosis, corneal opacities, and dysfunction of the kidney, brain and heart. Typically, the onset of disease manifestations occurs in childhood or adolescence, and the course of the disease is progressive. Before the introduction of renal transplantation and hemodialysis, the average age at death of affected hemizygous males was 42 years (4) . However, heterozygous female carriers of the disease-causing gene usually have no symptomsor minimal disease involvement and have a normal life span.
Patients with Fabry's disease have been reported to have various types of cardiac involvement, such as ventricular hypertrophy, angina, ST segment changes, and a short PR interval (5-ll) . However, there are few reports which describe the progression of cardiac involvement in Fabry's disease over a long period. Westudied a heterozygous female patient with Fabry's disease who had been examined by echocardiography and His bundle electrocardiography (HBE) over a period of 15 years. This case mayserve to aid the understanding of the electrophysiological and anatomical progression of cardiac involvement in Fabry's disease.
Exemplary Case
A 47-year-old womanwas admitted to the hospital of Gifu University School of Medicine in October 1982, since she complained of palpitation and shortness of breath on mild exercise. Her father had died of "renal failure" at the age of 42. However, it is unknownwhether or not her father's brothers or sisters suffered from renal or heart disease, since they died during the World War II era. Her mother is still alive at 93 years-old. The patient had noticed the appearance of an ectatic vascular skin lesion on her left breast at the age of 29, although she did not have painful extremities, corneal dystrophy or hypohidrosis. She sometimesfelt palpitation. However,cardiac catheterization revealed an intact coronary artery and normal left ventricular function. A standard electrocardiogram (ECG) revealed a slightly short PR interval (120 msec) and delta waves in leads I, II, and V2-V6 with left bundle branch block configuration. Since R<Sin lead V,, the ECGconfiguration was relatively similar to WPWsyndrome type B (Fig. 1) . According to Iwa's classification (12) , the accessory pathway is possibly located .,trr-å ~^prV1 in the postero-lateral wall since the delta wave is (±) in V,, and (+) to (±) in III, aVF. HBEelicited a gradual increase in the respective AHand AVintervals from 80 msec to 95 msec, and from 105 msec to 120 msec by the stepwise increase in the frequency from 80 to 180 beats/min of the high right atrial (HRA) regular pacing. However, HVintervals shortened to 25 msec and remained constant. These findings suggested that this patient had an accessory pathway with a decremental conduction property (Mahaim fiber or an anterogradedly decremental Kent bundle). She was diagnosed as having pre-excitation syndrome with left ventricular hypertrophy and was followed-up on an out-patient basis. She wasre-admitted to our hospital in September 1989 for a further examination, since a newly developed negative T wave was observed in the left precordial leads of ECG (Fig. 1 ). Echocardiography and cardiac catheterization were performed. She was suspected of having hypertrophic cardiomyopathy associated with pre-excitation syndrome, since her interventricular septum had become thickened to 14 mm (Table 1) . At the age of61 (September 1996), she experienced chest discomfort and was diagnosed as having atrial fibrillation by an emergency physician. She was referred to our hospital and admitted for an electrophysiological examination, although the atrial fibrillation ceased spontaneously. Then, with a written informed consent, a third echocardiography and right and left ventricular endomyocardial biopsy were undertaken since the cardiothoracic ratio was significantly enlarged to 66% on a chest X-ray. Routine hematoxylin-eosin (HE) staining revealed vacuolated hypertrophied myocytes. However, PAS staining was negative. We subsequently performed an electron microscopic examination and found lamellar bodies with a myelin-like configuration within myocytes and interstitial macrophages (Fig. 2) . Biochemical studies showedthat the plasma a-galactosidase A activities were significantly reduced (Table 1 ). Skin biopsy revealed dilated blood-filled vessels in the upper dermis lying beneath a epidermis with hyperkeratosis, and some vacuolated cells in the walls of capillaries. These findings suggested an angiokeratoma corporis diffusum of Fabry's disease. Fromthese results, this patient was finally diagnosed with heterozygous Fabry's disease. She has four brothers and three sisters between the age of 54 and 70 years old at this time point. However, none of them had a symptom or sign of Fabry's disease as far as wewere able to investigate (Fig. 3) . Table 1 summarizes the changes in the biochemical and cardiac parameters throughout the 15-year follow-up. Cardiomegaly as determined by a chest X-ray and left ventricular hypertrophy as determined by ECGbecame progressively prominent during this period. Hypertrophy of the posterior wall decreased, whereas the interventricular septum progressively thickened as detected by echocardiography (Fig. 5) . The left ventricular ejection fraction decreased with the progression of the disease, although it is still within the normal range. Anelectrophysiological study was undertaken in October 1996. In this study, the AHand AVintervals were prolonged from 140 msec to 155 msec, and from 170 msec to 185 msec, respectively, at a frequency of 80 to 120 beats/min of HRA regular pacing, although HVintervals remained constant at 30 msec. The Wenckebach phenomenon was observed at a pacing rate of 140 beats/min. In Fig. 3 , in the first 3 successive pacings from HRAat a cycle length of 600 msec, AHintervals were 80 msec. Subsequent extrastimulus pacing at a cycle length of 360 msec prolonged the AH interval to 95 msec. However, the HV interval remained unchanged (30 msec). In addition, a retrograde conduction with decremental property via the atrioventricular node wasalso observed by right ventricular apex pacing. One possible reason for the constant HVinterval and prolonged AHinterval is that the degrees of decremental conductivity are quite similar between AHconduction via the atrioventricular node and AVconduction via the accessory pathway. As a result, the HVinterval which was calculated by the difference between AVand AHwas constant. These findings suggested that this patient has an anterograde accessory pathway with a decremental conduction property, most likely a right- the 15-year follow-up. Although the VA conduction through the AVnode was observed at the electrophysiological study, we failed to induce paroxysmal supraventricular tachycardia (PSVT) by the programmedstimulation under isoproterenol loading. Since atrial fibrillation with a wide QRSwas observed before the third admission, we considered that her palpitation is due to atrial fibrillation rather than PSVT.
Comments
This case was diagnosed as a type of heterozygous Fabry's disease because of the typical pathological features, very low a-galactosidase A activity and angiokeratoma. Wecould not confirm the patient's father's final diagnosis. However, we assume that he suffered from Fabry's disease since he died of renal failure at the age of 42, which is well consistent with a typical cause of and age of death for an untreated hemizygote with this disease. There was no additional patient of Fabry's disease in the family. However, it is possible there is an atypical variant of Fabry's disease among them since they would not agree to any further examinations. Nakao et al reported that there is an atypical variant of Fabry's disease even in men with left ventricular hypertrophy (13) . In addition, the signs and symptomsare reported to be muchmorevariable in the case of heterozygous Fabry's disease (1, 3) . They usually have no symptoms or minimaldisease involvementand have a normal life span. In this case, no renal problem was found, but the skin lesion and the cardiac pathological findings were characteristic of Fabry's disease. Left ventricular hypertrophy was monitored using echocardiography over a 15-year period. Interestingly, the interventricular septum of the patient progressively thickened whereas the hypertrophy of the posterior wall Standard ECGfindings revealed a markedly high voltage in precordial leads and ST-T change which are compatible with the progression of left ventricular hypertrophy and cardiac enlargement. In the standard ECG, the late r' wave in lead V, found in 1982 or 1989 disappeared in 1986. Since we consider that the rSr' configuration in V, in 1982 or 1989 was generated by the fusion of normal AVconduction and the accessory conduction through Mahaim's fibers, initial r wave originated from the Mahaimconduction and the late r' wavewas caused by the normal conduction through the AVnode. Wesuspect that the impairment of this normal AVconduction by the deposition of glycosphingolipids may explain the disappearance of the late r' wave in V,. Additionally, the conduction through the Mahaim's fibers may also have been damaged since the QRS width was much more increased in 1986. Delta waves were found all over the follow-up period. However, the short PR interval improved from 120 to 160 msec. An electrophysiological study suggested the possible existence of a Mahaimfiber because of the characteristic finding of the decremental conduction property. In this case, HBEwas carried out both in 1982 and in 1996. Comparing these two records, the conductivity decreased significantly, i.e., the AHinterval was prolonged from 80 to 140 msec at a pacing rate of 80 beats/min, in parallel with the regression of the PR interval, as determined by ECG, from 120 to 160 msec during the 15 years. One possible explanation for this difference is that the deposition of glycosphingolipids in the accessory pathway might have reduced its conductivity. Dissimilar conduction abnormalities, atrioventricular block (conduction disturbance) and a short PR interval (early excitation), have been reported in Fabry' s disease (5-9). However, the mechanisms underlying these abnormalities are still unclear. Interestingly, the present case showed that the relatively short PR interval regressed from 120 to 160 msec and the AVinterval prolonged from 105 to 170 msec during the 15 years. Since a negative T wave and interventricular septal hypertrophy progressed during this period and lipid accumulationin the atrioventricular conduction system has been reported (8), we speculated that the adherence of glycosphingolipids to the pre-existing accessory pathway caused the regression of the short PRinterval. This may be one reason why variable ECGabnormalities were found in Fabry's disease, if the abnormalities at different points in the progression of the disease are modified by lipid deposition in the preexisting accessory conduction systems.
Summary
In conclusion, we studied the case of a heterozygote of Fabry's disease with pre-excitation syndrome (Mahaim fiber).
Interestingly, the 15-year follow-up of this patient revealed the progression and the regression of left ventricular hypertrophy and the reduction of conductivity which may be caused by the degeneration of the accessory pathway. 
